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S U M M A R Y
I n  t h i s  t h e s i s  c h i r a l  m a c r o c y c l i c  3 , 5 - s u b s t i t u t e d  p y r i d i n e s  w i t h  a
g e n e r a l  s t r u c t u r e  a s  s h o w n  i n  F i g u r e . l  c o m e  o n  t h e  o r d e r .  A m i n o  a c i d s
a r e  u s e d  a s  c h i r a l  b u i l d i n g  b l o c k s  f o r  t h e s e  m a c r o c y c l i c  p y r i d i n e s .  T h e
Figure 1
I , 4 - d i h y d r o p y r i d i n e s  d e r i v e d  f r o m  t h e s e  p y r i d i n e s  b y  a l k y l a t i o n  a t  n i -
t r ogen  fo l l owed  by  reduc t i on  o f  t he  py r i d i n i um sa l t s  a re  ab le  t o  reduce
e thy l  pheny lg l yoxy la te  t o  e thy l  mande la te  w i t h  p re fe rence  fo r  a  s i ng le
enan t i omer  o f  t h i s  p roduc t  a l coho l .  I t  has  been  demons t ra ted  tha t  t he
b r i dge  l eng th  has  much  more  i n f l uence  on  the  enan t i omer i c  excess  o f  t he
a l coho l  f o rmed  than  the  s i ze  o f  t he  g roup  R .
The  goa l  o f  t he  resea rch  desc r i bed  he re  was  to  ob ta in  more  i n fo rma-
t i on  abou t  t he  con fo rma t i on  o f  mac rocy l i c  py r i d i nes  w i th  t he  he lp  o f
syn the t i c  and  spec t roscop i c  me thods .
A  s h o r t  h i s t o r i c a l  r e v i e w  o f  t h e  c r o w n  e t h e r s  i s  g i v e n  i n  C h a p t e r  ) .
D i f f e ren t  t ypes  o f  mac rocyc les  desc r i bed  i n  t he  l i t e ra tu re  a re  examined .
The  syn thes i s  o f  op t i ca l l y  pu re  t e ,n t - l euc ine ,  a  nonp ro te inogen i c
am ino  ac id ,  i s  descn ibed  i n  Chap te r  2 .  Th i s  ma te r i a l  i s  used  fo r  t he  syn -
thes i s  o f  mac rocyc les  w i t h  a  bu l ky  subs t i t uen t  a t  t he  ch i ra l  ca rbon  a tom.
In  add i t i on ,  t he  reac t i ons  o f  a  number  o f  mac rocyc l i c  compounds  w i th  t he
Lawesson  reagen t  i s  desc r i bed .  Amide  ca rbony l s  a re  conve r ted  i n to  t h i o -
ca rbony l  g roups  w i th  t h i s  reagen t .  A  number  o f  me thods  to  t r ans fo rm
these  th  i  oam i  des  by  reduc t i  on  i  n to  am i  nes  were  t r i  ed ,  bu t  f a  i  I  ed .
A  c o n f o r m a t i o n a l  s t u d y  w i t h  c i r c u l a r  d i c h r o i s m  ( C D )  i s  d e s c r i b e d  i n
C h a p t e r  3 .  T h e  o b t a i n e d  s p e c t r a  o f  m a c r o c y c l i c  3 , 5 - s u b s t i t u t e d  p y r i d i n e s
can  be  exp la ined  w i th  t he  sec to r  ru les  o f  Sna tzke  and  Ho .  The  CD spec t ra
a  
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o f  t h e  c o r r e s p o n d i n g  t h i o a m i d e s  a n d  p y r i d i n i u m  p e r c h l o r a t e  s a l t s  a r e  d e -
s c r i b e d  a l s o .  F o r  t h e s e  c l a s s e s  o f  c o m p o u n d s  h a r d l y  g e c t o r  r u l e s  a r e
k n o v r n ,  s o  e x p l a n a t i o n  w a s  i m p o s s i b l e .
T h e  i n f l u e n c e  o f  b a s e  o n  p y r i d i n i u m  p e r c h l o r a t e  s a l t s  i n  9 6 %  e t h a -
n o l  i s  s t u d i e d  i n  C h a p t e r  4 .  I t  h a s  b e e n  d e m o n s t r a t e d  w i t h  U V  a n d ' H - N l 4 R
spec t roscopy  tha t  t hese  py r i d i n i um pe rch lo ra te  sa l t s  unde r  t he  above -
m e n t i o n e d  c i r c u m s t a n c e s  c a n  f o r m  I , 2 - d i h y d r o p y r i d i n e s .
T h e  i n f l u e n c e  o f  t h e  l e n g t h  a n d  t h e  k i n d  o f  t h e  b r i d g e  o n  t h e  m o -
b i l i t y  o f  t h e  m a c r o c y c l i c  p y r i d i n e s  b y  m e a n s  o f  T . ,  r e l a x a t i o n  m e a s u r e -
m e n t s  i s  d e s c r i b e d  i n  C h a p t e r  5 .  B o t h  t h e  e s t e r  a n d  t h e  a m i d e  c a r b o n y l
g roups  a re  s tud ied  a t  two  d i f f e ren t  magne t i c  f i e l ds .  Th i s  s tudy  demon-
s t r a t e s  t h e  c o n t r i b u t i o n  o f  t h e  c h e m i c a l  s h i f t  a n i s o t r o p y  m e c h a n i s m  t o
the  re laxa t i on  p rocess .  A  remarkab le  d i f f e rence  be tween  the  T . '  va lues  o f
t he  compounds  w i th  a  pen tame thy lene  b r i dge  and  a  d ie thy lene  g l yco l
b r i d g e ,  w i  t h  t h e  s a m e  r i n g  s i z e ,  i s  f o u n d .
A  two -d imens iona l  Nuc . l ea r  0ve rhause r  Enhancemen t  (N0ESY)  s tudy  to
the  con fo rma t i on  o f  t h ree  mac rocyc l i c  py r i d i nes  i s  desc r i bed  i n  Chap te r
6 .  Th i s  s tudy  demons t ra tes  t he  con fo rma t i on  change  o f  t he  am ide  g roups
n e x t  t o  t h e  p y r i d i n e  r i n g  w i t h  i n c r e a s i n g  l e n g t h  o f  t h e  b r i d g e .  A  c o n -
fo rma t i ona l  d i f f e rence  be tween  the  compounds  w i th  a  pen tame thy lene  and
a  d i e t h y l e n e  g l y c o l  b r i d g e  i s  d e m o n s t r a t e d .
Chap te r  7  shows  an  X - ray  s t ruc tu re  o f  one  o f  t he  mac rocyc l i c  py r i -
d i n e s  s t u d i e d .  R e m a r k a b l e  a s p e c t s  i n  t h i s  X - r a y  a n a l y s i s  a r e  t h e  t w o
c r y s t a l  l o g r a p h i c a l  1 y  i n d e p e n d e n t  m o l e c u l e s ,  w i t h  a  s m a l  I  c o n f o r m a t i o n a l
d i f f e r e n c e .  o r e s e n t  i n  t h e  u n i t  c e l .
